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(54) POWER-SUPPLY CIRCUrT 

(57)ifii>stract: 

PROBLEM TO BE SOLVED: To obtain a power-supply 
circuit in which a resistance for electric discharge is 
omitted and which performs an electric discharge 
operation quickly. 

SOLUT[ON: A main power supply is tunned off, a switch 
S is operated, and a small resistance R1 is changed over 
to a large resistance R2. Then a transistor Tr1 and a 
transistor Tr3 are turned on, and a transistor 20 and a 
transistor 22 are turned on. Thereby, an accumulated 
electric charge in a smoothing capacitor 40 flows to the 
transistors 20, 22 so as to be consumed. At this time, a 
current amount in the transistor 20 is suppressed to a 
prescribed value because it is limited by the resistor R2 
whose applied voltage to its gate is large. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by connputer. So the translation nriay not reflect the original 

precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the power circurt which carries out smooth [ of the direct current voltage from a 
main power supply ] with a smoothing capacitor, supplies an inverter, controls switching of the 
switching transistor in an inverter, and outputs predetermined alternating current A drive means 
to adjust the magnitude pf the control voltage impressed to the control terminal of at least one 
switching transistor in an inverter. This drive means is controlled, a corresponding switching 
transistor is operated in an active region, and it has a current-limiting means to restrict the 
current which flows here to a predetermined value. At the time of output OFF of the direct 
current voltage from a niain power supply with the above-mentioned current-limiting means The 
power circuit characterized by controlling the control voltage of the above-mentioned switching 
transistor, and making the stored charge of a sink and a smoothing capacitor consume the 
predetermined discharge current here. 

[Claim 2] It is the power circuit which is whether for the above-mentioned adjustment device to 
have predetermined resistance in a circuit according to claim 1, and to insert this resistance, and 
is characterized by ad|usting the magnitude of the above-mentioned control voltage. 



ITranslation done.] 
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* NOTECES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. tn the drawings, any words are not translated. 



DETAILED DESCRIPT[ON 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out smooth [ of the direct current voltage from a 
main power supply ] with a smoothing capacitor, supplies it to an inverter, and relates to 
consumption of the stored charge of the power circuit which outputs predetermined aitemating 
current from an inverter, especially the smoothing capacitor at the time of main power supply 
OFF. 
[0002] 

[Description of the Prior Art] Converrtionally, in an electric vehicle etc., the direct current' 
voltage from a dcH>attery is changed into aitemating current predetermined with an inverter, and 
the motor is driven. And according to accelerator actuation etc., switching of the switching 
transistor in an inverter is controlled and the output torque of a motor is controlled. In order to 
perform such control, it is required to control fluctuation of the direct current voltage supplied 
to an inverter, and fluctuation of the direct current voltage supplied from a main power supply is 
usually controlled using a smoothing capacitor. 

[0003] It is not desirable that stored charge remains to the smoothing capacitor on the other 
hand at the time of the main power supply OFF at the time of inspection and repair etc. Then, 
the resistance for discharge is prepared in JP,3-11393,U in the circuit of a publication, between 
the two electrodes of a smoothing capacitor is connected by the resistance for this discharge at 
the time of OFF of a main power supply, and the charge accumulated in the capacitor is 
consumed. 

[0004] It can prevent that can discharge the charge accumulated in the smoothing capacitor in 
main power supply OFF, and power-source Rhine of a circuit is forever maintained by the high 
voltage by discharge by such resistance for discharge. 
[0005] 

[ProblemCs) to be Solved by the Invention] Here, in an electric vehicle, in order to adopt the 
main power supply (dc-battery) of the high voltage remarkable in order to obtain sufficient 
output torque and to maintain this electrical potential difference uniformly, a smoothing capacitor 
also becomes the thing of a big capacity. So. in order to consume the charge accumulated in the 
smoothing capacitor for a short time, there was a trouble that the resistance for discharge will 
become very big, and a circuit will become large-sized as a whole, and the cost will also beconr>e 
higK 

[0006] This invention is made considering solving the above-mentioned trouble as a technical 
problem, makes resistance for discharge unnecessary, and aims at offering the power circuit 
which can perform a miniaturization and low-cost-izing of a circuit, 
[0007] 

[Means for Solving the Problem] In the power circuit which this invention carries out smooth [ of 
the direct current voltage from a main power supply ] with a smoothing capacitor, supplies it to 
an inverter, controls switching of the switching transistor in an inverter, and outputs 
predetermined alternating current A drive means to adjust the magnitude of the control voltage 
impressed to the control terminal of at least one switching transistor in an inverter. This drive 
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means is controlled, a corresponding switching transistor is operated in an active region, and it 
has a current-limiting means to restrict the current which flows here to a predetermined value. 
At the time of oulput OFF of the direct current voltage from a main power supply with the 
above-mentioned current-limiting means It is characterized by controlling the control voltage of 
the above-mentioned switching transistor, and making the stored charge of a sink and a 
smoothing capacitor consume the predetermined discharge current here. 
[0008] Thus, at the time of OFF of a main power supply, the current adjusted to the switching 
transistor is passed and the stored charge of a smoothing capacitor is discharged. Therefore, the 
resistance for discharge is unnecessary and the miniaturization of a circuit and low cost-ization 
can be attained. Moreover, since the discharge current of a switching transistor can be set as a 
desired thing, the high current of the range where a switching transistor is not destroyed can be 
passed, and discharge can be ended In a short time. 

[0009] Moreover, other invention is whether the above-mentioned acjjustment device has 
predetermined resistance, and inserts this resistance, and is characterized by adjusting the 
magnitude of the above-mentioned control voltage. An easy means to switch connection of 
resistance to main power supply OFF can adjust the discharge current in a switching transistor. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of the 

suitable operation for this invention is explained based on a drawing. 

[001 1] Drawing 1 is the circuit diagram showing the whole motor system configuration. The dc- 
battery 10 is connected to the motor 14 through the inverter 12. An inverter 12 has tiiree arms, 
which consist of a series connection of the top transistor 20 and the bottom transistor 22, and 
carries out sequential supply of the alternating current of a three phase which is mutually 
different 120 degrees in the stator coil of a motor 12 by carrying out sequential ON of the 
predetermined transistors 20 and 22. A motor 1 2 has Rota which has a permanent magnet in the 
interior, and Rota rotates it by the rotating magnetic field produced in a stator coil. 
[0012] In addition, each transistors 20 and 22 consist of IGBT(s) (Insulated Gate Bipolar 
Transistor), and it connects for the diode 24 for passing a reverse electromotive style between 
each collector emitter. 

[0013] Moreover, the control unit 30 is connected to the gate of each transistors 20 and 22, and 
when this control unit 30 controls gate voltage, switching of the above-mentioned transistors 20 
and 22 is attained at it 

[0014] The positional information of Rota of a motor 14, a torque command, etc. are supplied, . 
and based on such information, in a control unit 30, a control unit 30 controls switching of 
transistors 20 and 22, and controls the drive of a motor 14 to it Moreover, the bottom drive 
circuit 32 is arranged, the bottom drive circuit 34 is arranged and desired gate voltage is 
impressed to Rhine which reaches the gate of a transistor 22 by these drive circuits 32 and 34 
in Rhine from a control device 30 to the gate of a transistor 20. In addition, in this example, a 
current sensor 36 detects the current which flows to an inverter 14, and supplies the signal of a 
detection result to the control unit 30. 

[0015] Furthermore, between the power source and ground of an inverter 12, the smoothing 
capacitor 40 is connected and fluctuation of the direct current voltage supplied by this fl'om a 
dc-battery 10 is controlled. Moreover, therefore, a main switch 42 separates a dc-battery 10 
from an inverter 14 off [ the ignition switch of an electric vehicle ]. 

[0016] The'configuration for one arm of the inverter which includes the smoothing capacitor 40 
and the drive circuits 32 and 34 which were shown with the broken line in drawing 2 in drawing 1 
IS showa Thus, the bottom drive circuit 32 consists of transistors Tri and Tr2, resistance R1 
and R2, and a switch S. A transistor Tri is a PNP transistor, Tr2 is an NPN transistor, to the 
emitter side of a transistor 20, between the emitter sides of the power source for control of 15V, 
and a transistor 20, series connection of these is carried out and they are arranged. And it 
connects with the common terminal T1, and the base of both the transistors Tri and Tr2 
accepts the signal from a control unit 30 through here. Moreover, the connection of the collector 
emitter of transistors Tri and Tr2 is connected to the end of Switch S, and the other end of 
Switch S is switched and connected to resistance R1 or R2. And common connection of the 
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Other end of resistance R1 and R2 is made at the gate of a transistor 20. Therefore, either of 
the transistors Trl or Tr2 turns on, and turning on and off of a transistor 20 is controHed by the 
signal from a control device 30. 

[0017] For example, when the input to a terminal T1 is "H", a transistor Tr2 turns on, the gate of 
a transistor 20 becomes ground potential, and a transistor 20 is turned off. On the other hand, if 
a terminal Tl is set to "L", a transistor Tr2 turns on and a transistor 20 turns on, 
[0018] Moreover, the bottom drive circuit 34 consists of transistors Tr3 and Tr4 and resistance 
R3. Although this bottom drive circuit 34 does not have Switch S and there is only one 
resistance, other configurations are the same as that of the bottom drive circuit 32, a terminal 
T2 accepts the signal from a control device 30, either of the transistors Tr3 or Tr4 turns on, and 
turning on and off of a transistor 22 is controlled by this. 

[0019] Here, resistance R1 and R3 is small resistance with the same resistance, resistance R2 is 
strong resistance of resistance, and Switch S has chosen resistance R1 at the time of usual For 
this reason, transistors 20 and 22 are turned on and off by the signal from a control device 30» 
and the drive of a motor is controlled by It 

[0020] On the other hand, when a main switch 42 is turned ofF, a control device 30 switches 
Switch S to a resistance R2 side while supplying "L" to both terminals Tl and T2. Although 
transistors Trl and Tr3 are turned on by this and both transistors 20 and 22 are turned on, the 
gate voltage to a transistor 20 is supplied through the large resistance R2. Then, this transistor 
20 will operate not in a saturation region but in an active region, and depends for that collector 
current on a gate voltage value. 

[0021] That is, as shown in drawing 3 , the collector current of IGBT is determined by only gate 
voltage when the electrical potential difference between collector emitters is large. Then, when a 
main switch 42 is turned off, a control device 30 can control the current which flows to a 
transistor 20 by turning on a transistor 20 through resistance R2 with Switch S, while turning on 
a transistor 22. A transistor 20 can adjust the current Ic in the discharge path of the stored 
charge of a smoothing capacitor 40, and desired discharge is attained by this. And when 
predetermined discharge is completed, transistors 20 and 22 are turned off and this 
electrodischa rge treatment is ended. 

[0022] For example, a smoothing capacitor is 7000 micro F, and stored charge is 2.10 when a 
dcHDattery 10 is 300V. For this reason, discharge completes the current of a transistor 20 by 
7msec by adjusting to 300A In addition, what is necessary is just to set up the current in the 
transistor 20 at the time of discharge corresponding to maximum current required at the time of 
motorised. Thus, discharge to perform can be performed for a short time from the discharge 
performed by resistance for discharge of realistic magnitude. 

[0023] By this, discharge resistance can be made unnecessary and discharge can be completed 
in a short time, tn addition, afthough a transistor 20 may be turned on only one at the time of 
discharge and the transistor 22 connected to this may be turned on, generation of heat of all the 
transistors 20 and 22 can attain discharge by turning on transistors 20 and 22 altogether. 
Moreover, in the above-mentioned example, although the gate voltage of the top transistor 20 
was adjusted, the gate voltage of the bottom transistor 22 may be ac(justed and the gate voltage 
of both a top and the bottom transistors 20 and 22 may be adjusted further. The same circuit as 
the gate voltage acljustment of the top transistor 20 is applicable also to adjustment of the gate 
voltage of the bottom transistor 22. If it discharges by adjusting the gate voltage of all the 
transistors 20 and 22 especially, since the same generation of heat starts, in all the transistors 
20 and 22, discharge can be ended more in a short time. Furthermore, as long as acfiustment of 
gate voltage can impress not only a switch of resistance but a predetermined constant voltage, 
what kind of configuration may be used for it. Moreover, in order to adjust gate voltage, it is also 
suitable to make the resistance of resistance R2 adjustable. 

[0024] The flow chart of the stored charge electrodischarge treatment of a smoothing capacitor 
40 is shown in drawing 4 . When whether the main switch 42 was turned off . detects (S11) and it 
is tunned off, a control device 30 turns off all the transistors 20 and 22 (SI 2), and stops the 
drive current of a motor 14. 

[0025] And Switch S is switched to R2 from resistance Rl (SI 3), and transistors Trl and Tr2 
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are turned on (SI 4). The amount of currents in a transistor 20 is ac(justecl to the specified 
quantity by this, and discharge by the current which penetrates transistors 20 and 22 is started 
[0026] And it judges whether the discharge current Ic which is the detection value of a current 
sensor 36 was set to 0 (SIS), and termination of discharge is detected by having been set to 0. 
[0027] When discharge. is completed, transistors Tri and Tr2 are turned off (SI 6), and return 
processing is ended for Switch S to a resistance R1 side. 

[0028] Thus, when a main switch 42 is turned off. processing of a control device 30 can attain 
discharge of the stored charge of a smoothing capacitor 40 certainly. In addition, in SI 5 of this 
flow chart, although tenmination of discharge was judged by the discharge current having been 
set to 0, it is having carried out predetermined time progress, and termination of discharge may 
be judged. That is, all the amounts of currents when turning on the electrical potential difference 
of a dc-4)attery 10, the capacity of a smoothing capacitor 40, and a transistor 20 etc. are known 
beforehand, and the time amount which discharge takes is also known beforehand. Then, 
discharge termination may be judged because the time amount which discharge ends certainly 
passed. 



[Translation done.] 
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♦ NOTICES* 

tffH) and NC1PI are not responsible for any 
daisages caused by the use of this translation. 

1. Thts docunrient has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the whole system configuration. 

[Drawing 2] They are a transistor 20 and the circuit diagram showing the configuration of a drive 

of2Z 

[Drawin g 3] It is drawing showing the property of a transistor. 
[Drawing 4] It is the flow chart which shows processing actuation. 
[Description of Notations] 

10 A dc-battery, 12 An inverter 14 A motor, 20 A top transistor, 22 A bottom transistor, 24 
Diode, 30 A control device, 32 A bottom drive circuit, 34 A bottom drive circuit, 40 A smoothing 
capacitor, Tri - Tr4 transistor, R1-R3 Resistance, S Switch. 



[Translation done.] 
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♦ NOTICES* I 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWDMGS 




[Drawing 2 ] 




[Drawing 31 
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[Drawing 41 
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[Translation done.] 



PAGE 7W03 - RCVD AT 10126/2006 2:40:52 PM [Eastern Daylight Tiine| • SVR:USPTO-EFXRF-5f7 * DNIS:2738300 * CSID:70351 85498 - DURATION <inm-ss):57^ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ CO^OR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



